Informal caregivers of persons with dementia often report high levels of anxiety, depression and burden. Nonetheless, other less evaluated psychological symptoms might also influence their health-related quality of life (HRQoL). The aim of this study was to comprehensively analyse other psychological symptoms and their influence on the health-related quality of life of informal caregivers. Fifty-four informal women caregivers and fifty-six women non-caregivers were recruited to participate in the study. Psychological symptoms were assessed using the Symptom Check-List-90-Revised (SCL-90-R) questionnaire and the HRQoL with the EuroQoL-Five Dimensions and Three Levels (EurQoL-5D-3L) questionnaire. Significant between-group differences were found in the majority of scales in the SCL-90-R questionnaire (p < 0.01) and caregivers also reported a worse HRQoL than non-caregivers (p < 0.05). Several psychological symptoms such as obsession-compulsive (β = 0.47), hostility (β = 0.59), and somatization (β = −0.49) had a significant impact on caregivers' HRQoL (R 2 explained between 0.17 and 0.30 of the variance). Caregivers are at a higher risk of suffering other psychological symptoms and show a moderate-high level of psychiatric morbidity, which therefore explains the poorer HRQoL outcomes. Supporting interventions should be provided to mitigate these psychological symptoms in order to improve their general distress and HRQoL.
Introduction
At the present time, dementia continues to be one of the most frequent causes of dependence in the elderly, and it is one of the most worrying global public health and social care problems facing people today and in the future, posing a challenge for public health systems and policy makers [1] .
The prevalence of dementia is estimated to vary between 5.4% and 14.9% in people older than 65, and 7% and 19.2% in those over 70 years of age [2] , with an average of around 10% [3] . The ongoing growth in the number of elderly people together with the rise in life expectancy and other sociodemographic factors are contributing to the increasing need for people to take care of patients with dementia (formal and informal caregivers).
The provision of extraordinary care for a person with Alzheimer's disease or other dementias to develop activities of daily living (ADLs) and instrumental activities of daily living (IADLs) resides in a person who is considered as a caregiver [1] . Sometimes the role of caregiver may be perceived as a satisfying and rewarding task [4, 5] ; nevertheless, providing continued support to people with dementia entails an enormous short and long term effort because of the irrepressible decline caused by the disease [6] . In addition, the task may prove difficult, requiring caregivers to face stressful and uncontrolled situations as a result of having to deal with a wide range of care conditions, some of which are very complex [7] .
The hazardous tasks that caregivers perform every day have profound consequences for their health [8] . In this regard, caregivers of dementia patients in general, and patients with Alzheimer's disease (AD) in particular, are at a high risk of developing physical and mental problems that affect their health-related quality of life (HRQoL), as evidenced in several studies [9] [10] [11] [12] . It has also been proved that being a long-term informal caregiver has a significant impact on their psychological and physical health and social environment; in particular, caregivers of AD patients are more likely to endure several psychological discomforts. In this regard, the most widely investigated and documented symptoms in this population are anxiety, depression and burden [8, [12] [13] [14] [15] . Nevertheless, other research has reported that caregivers also suffer high levels of stress, emotional strain [13, 16, 17] , social isolation [12] and sleep problems [18, 19] . They have also reported irritability, hallucinations, delusions, restlessness, disinhibition, appetite alterations, hostility, somatization and abusive behaviour from the patients [20, 21] . All this symptomatology has a negative impact on the general psychological status, physical health and quality of life of caregivers [21, 22] ; nevertheless, the majority of them have been less comprehensively evaluated, particularly AD caregivers, because of the heterogeneity of their profiles, their specific needs, and the failure to use instruments that specifically measure their psychological symptomatology [8] .
For this reason, it could be useful to analyse these less evaluated psychological symptoms and, additionally, study the relationship between this psychological symptomatology and health-related quality of life in caregivers of patients with AD, so as to develop appropriate programmes to reduce their psychological discomfort and improve their HRQoL.
This study aimed to evaluate other psychological symptoms and health-related quality of life in women caregivers of AD patients compared to non-caregivers, as well as to analyse the relationship between HRQoL and these symptoms, and to determine what symptoms influence health-related quality of life in this population.
Materials and Methods

Participants
This investigation used a cross-sectional community-based study design and was conducted on a sample of women informal caregivers and non-caregivers. Participants were recruited in cooperation with the regional associations of relatives of patients with Alzheimer's disease. Potential participants were identified by the research team and screened for eligibility based on inclusion and exclusion criteria. Inclusion criteria of the study were: (a) being a woman; (b) being an unpaid family member who offers a substantial amount of care for a person with Alzheimer's disease or other dementias; (c) providing at least 20 h of in-person care per week [10] ; (d) being aged 50 years or above. Exclusion criteria for caregivers were having any external support for caregiving (economic or personnel) or patients with more than one caregiver. After sending all those identified an invitation to participate in the study, 63 caregivers asked for more detailed information about the study. Once they were informed about the protocol, 54 eligible persons consented to participate. The non-caregivers were recruited from two urban and two rural primary care centres in the central area of Caceres (Spain). We located the participants by recruiting general practitioners, who in turn informed individuals about the protocol. Seventy non-caregivers asked for more detailed information about the study, and 56 eligible persons consented to participate. Written informed consent was obtained from all participants in the study.
The sample size was calculated by the proportion of caregivers from the Spanish data set of a healthy population [23] for a hypothetical nonparametric analysis using the Mann-Whitney U test comparing two groups with a significance level less than 0.05 and 90% of the power needed for a minimal clinically relevant difference of 0.5 standard deviation SD (z-score). To achieve these significant effects, 87 participants were required. Allowing for 20% dropout, a total number of participants of 110 was finally recruited.
Measures
A number of sociodemographic characteristics were documented using a questionnaire. Health habits (smoking, alcohol intake, and minutes of physical activity) were additionally measured.
The subjective burden of caregivers was assessed with the Spanish version of the Zarit Burden Interview (ZBI), validated and adapted by Martin et al. in 1996 . The original version was developed by Zarit, Reever and Bach-Peterson in 1980 [24] and consisted of a 22-item self-administered questionnaire that examines the burden of caregivers according to a scale of 0-88 associated with functional, psychological, behavioural and economic impairments and the home care situation. The Spanish adaptation of the ZBI establishes the following cut-off scores: 22-46, no burden; 47-56 moderate burden; and 57-110, severe burden [25] .
The psychological symptomatology of the participants was evaluated with the Symptom Check List (SCL)-90-Revised [26] . It is a 90-item self-report questionnaire aimed at assessing the presence of psychological distress and a range of psychopathological symptoms. The SCL-90-R yields nine clinical subscales of symptoms (somatization, obsessive-compulsive, interpersonal sensitivity, depression, anxiety, hostility, phobic anxiety, paranoid ideation, and psychoticism), and three global distress indexes. Each item is valued by the respondent on a 5-point Likert scale, which ranges from 0 (not at all) to 4 (extremely). The combined answers on the checklist provide scores for different symptoms that reflect their severity. By converting the raw scores into T-scores, it is possible to compare individual values with normative cut-off values. Each item's score can be interpreted as being below, within, above or definitely above the average scores of the normative sample, thus indicating the presence of severe symptomatology, resulting in being positive for "caseness" [26] . This occurs when a respondent has a global severity index (GSI) greater than or equal to a T score of 63, or if any two primary dimension scores are greater than or equal to a T score of 63 or the 75th percentile. This questionnaire has been validated and translated into many languages, including Spanish. Thus, the Spanish version of the SCL-90-R [27] was used to assess the psychological symptoms experienced by the caregivers in this study.
Health-related quality of life was assessed with the Spanish version of the EuroQoL-5 Dimensions and 3 Levels (EQ-5D-3L) questionnaire [28] . The EQ-5D-3L by EuroQoL Group [29] is a simple and generic HRQoL questionnaire with two principal measurement components. The first is a descriptive system which defines HRQoL in terms of five dimensions (mobility, self-care, usual activities, pain/discomfort and anxiety/depression). Each dimension has three levels of severity (1 = no problems, 2 = moderate problems and 3 = severe problems). The respondents select one level for each dimension. Using a combination of these dimensions, a total of 243 possible health states exists. Each health state has been previously defined using the time trade-off (TTO) method, which defines a person's health state in terms of a five-figure code. The second part of the EQ-5D-3L is the visual analogue scale (VAS), which consists of a 20 cm vertical line that ranges from a score of 0 to 100, where 0 represents the worst imaginable health state and 100 represents the best imaginable health state.
Procedure
When permission was granted by the University Research Ethics Committee, the researchers in charge of implementing the questionnaires were informed of how to proceed with each person. Thus, each participant was also informed about the purpose of the study, the confidentiality of the data and filled in the required informed consent form. Subsequently, each participant was interviewed individually at home in a session lasting from about forty to fifty minutes. The study was registered with the clinical trial identifier ISCRCTN80414567 and conducted in accordance with the updates of the Declaration of Helsinki.
Statistical Analysis
Descriptive analyses were conducted to draw a clear profile of the characteristics of the study participants. Mean and standard deviation (SD) were used for continuous variables, frequencies, and percentages for categorical variables. To determine possible baseline differences between groups, participants' characteristics were analysed using independent sample t-tests for continuous variables if normally distributed (determined by the Kolmogorov-Smirnov test and the Lilliefors correction), and Pearson's chi square test was performed for categorical variables.
Statistical differences between caregivers and non-caregivers were calculated using the Mann-Whitney U test. Correlations between the main study variables and HRQoL were calculated using Pearson's coefficient with the Bonferroni adjustment. Finally, to understand which psychological symptoms or other caregiver variables were predictors of HRQoL, a stepwise linear regression analysis was also performed, which included the variables that showed statistically significant associations with caregiver HRQoL. Given the number of comparisons, the level of statistical significance for correlations was set at p < 0.005, while for other tests and the regression model, it was set at p < 0.05. Statistical calculations were performed using SPSS 18.0 (SPSS Inc., Chicago, IL, USA).
Results
Sociodemographic Characteristics
The sociodemographic characteristics of the participants are presented in Table 1 . A total of 110 women aged between 50 and 75 were recruited in the study. Of these, 54 were caregivers and 56 were non-caregivers. Caregivers had an average age of 60.6 ± 6.6 years, while non-caregivers had an average age of 62.6 ± 5.6 years. The majority of participants lived in urban areas (72.2%), were married (79.6%), lived with their husbands (77.8%) and had a primary level of education (81.5%). The most common profile of the caregivers participating in this study was that of a daughter caring for an AD patient for more than five years while living with them. Caregivers reported a lower level of smoking (p = 0.051) and they were less physically active than non-caregivers (p < 0.01). However, the two groups did not differ significantly in other sociodemographic characteristics, namely place of residence, marital status, living with another person, educational level, and alcohol consumption. Results also showed that caregivers showed a mild to severe level of subjective burden according to the parameters established by Martin et al. (1980) [25] . Table 2 shows the scores of the nine dimensions and the global severity index from the SCL-90-R reported by the participants. The differences between both study groups were statistically significant for several dimensions including somatization, obsession-compulsive, depression, anxiety, hostility and the global severity index. Statistically significant differences were also obtained at the level of quality of life as assessed by the EQ-5D-3L questionnaire, specifically in pain/discomfort and in anxiety/depression dimensions (p < 0.01) (see Table 3 ). Caregivers also presented with worse health than non-caregivers and scored lower on the perception of their health status assessed by the VAS (p < 0.01). Additionally, caregivers also declared a worse health status than non-caregivers (p < 0.05) as calculated by the TTO technique. However, the two groups did not differ significantly in other dimensions such as mobility, self-care and usual activities. 
Differences in Health and Psychological Symptoms
Relationship between the HRQoL and other variables in caregivers
As shown in Table 4 , several dimensions from the SCL-90-R showed significant correlations with HRQoL, including somatization, obsessive-compulsive, interpersonal sensitivity, depression, anxiety, phobic anxiety and psychoticism. Years as a caregiver and overburden were also correlated. On the contrary, no correlations were found for the control group. To calculate the predictive models of caregiver HRQoL, factors were selected that were significantly associated with the outcome variable in the bivariate analysis after the Bonferroni adjustment (somatization and obsessive-compulsive) and included in the model. In addition, overburden and other demographic variables were also included in the model (age, years as a caregiver, tobacco and alcohol consumption). The stepwise linear regression analysis showed that somatization and overburden were the main predictive variables of HRQoL, while Aage, years as a caregiver, and tobacco and alcohol behaviours were excluded from the model (see Table 5 ). Nevertheless, for the self-perceived status of health in caregivers evaluated with the VAS, overburden was the most predictable variable. The R 2 in model two was 28.1, predicting nearly one-third of the variability in the HRQoL of caregivers. 
Discussion
The main finding of the current study was to identify additional psychological symptoms and other variables besides anxiety and depression that can predict decreasing HRQoL levels in caregivers of patients with Alzheimer's disease.
Strong evidence of relationships between psychological impairments caused by caregiving duties and health consequences for caregivers has been previously documented, essentially subjective burden and depression [30] . In this regard, several factors have been considered as mediators of this relationship, including gender, time spent caring, stage of disease, neuropsychiatric symptoms, functional dependency and cognitive impairment of the patient, older age, level of education, socioeconomical status, and social support, among others [30, 31] . However, all these factors are further modulated by individual differences among caregivers [32] , which are less modifiable. Previous studies also noted that several factors such as worries about the future and the progression of illness, quality of life of patients, age, andsubjective burden have been associated with a decreasing HRQoL in caregivers [13, 33] . Nevertheless, there might be other factors that have been less investigated to date that may help to better explain the relationship between psychological symptoms and HRQoL for these informal caregivers [32] . According to recent research, symptoms such as hostility, obsessive-compulsive, and paranoid ideation, among others, have been somewhat documented in studies of spousal caregivers [34] [35] [36] , but this psychological symptomatology is less reported in other populations who do not have the responsibility of looking after their relatives every day. For this reason, our study also compared these psychological symptoms between caregivers and non-caregivers, finding that caregivers reported higher levels of general distress than matched controls [32] . This symptomatology could be derived from patient behaviour problems, social desirability, or the need to provide increasing levels of daily living assistance [20, 34] . In fact, the caregivers in our study spent more than twenty hours per week taking care of their patients, possibly giving the impression of permanent care. In particular, somatization episodes can be due to the ailments derived from physical problems such as back pain, pain in the knees, body pain or fatigue that have been reported in previous studies with caregivers of patients with AD [11, 12, 14, 22] .
Thus, to provide a better understanding of caregivers' psychological status and the influence on their HRQoL, our study analysed the relationships between these psychological symptoms and quality of life, finding that most of them were significantly related to the HRQoL of caregivers. The studies developed by Franco et al. [21] and Abreu et al. [36] previously referred to some of these symptoms, however they did not analyse their influence on the HRQoL of caregivers. In this regard, our study found several psychological symptoms evaluated with the SCL-90-R that may have a significant influence on health status and health-related quality of life in caregivers of patients with Alzheimer's disease. As the outcomes reflected, high scores of somatization have a negative impact on general distress which may reduce their level of health-related quality of life.
Other findings reported in the present study are consistent with previous research; we also found that caregivers had a poorer HRQoL than non-caregivers [10] [11] [12] 22, 32, 33] and experience more pain/discomfort and anger/hostility [37] . This may be due to their daily caring tasks, the functional disabilities of the patients, and the duties involved in patient supervision [38] . In addition, the EQ-5D-3L has been proven to be a feasible tool for measuring HRQoL in specific populations groups [39] ; however, it has been less used to analyse the relationship between HRQoL and other caregiver factors such as psychological symptoms [32] .
To our knowledge, this is the first study in which the psychological symptoms of caregivers and non-caregivers of Alzheimer's disease patients have been compared and analysed using the SCL-90-R questionnaire. Although this questionnaire has not yet been fully explored as a screening method in every potential population, it shows enough specificity and sensitivity to define a positive psychiatric case for different populations [40] [41] [42] . A person will be assigned as a case by being above (or equal to) a cut-off of 63 in the t-transformed SCL-90-R total score (global severity index) or by being within at least its subscales [41, 43] . In the present study, caregivers scored between the 65-70th percentile for the GSI (49.7 ± 10.2), somatization (50.2 ± 9.8) and obsessive-compulsive (51.1 ± 10.1) dimensions. Therefore, we conclude that these caregivers were relatively close to the cut-off for being considered as a positive psychiatric case, and thus showed a high level of psychiatric morbidity [40, 42] .
The present research has some limitations that should be highlighted. The size of the sample was not very large, which restricts the generalisation of the results as normative values for AD caregivers; therefore, the results have to be interpreted with caution. In addition, as the study was cross-sectional in design, we were not able to assess the variables over time or identify whether their ratings were due to the caregiver role or another factor. Longitudinal research should be conducted to confirm this aspect. Other variables could have been included in our analysis such as the patient's psychological and physical health, the stage of the Alzheimer's disease in the care recipient, economic support, social costs, etc.; however, in accordance with Pinquart and Sorensen [14] , our study was focused on the variables that could be meaningfully assessed in both groups.
Conclusions
The findings of this study provide a greater understanding of the psychological symptomatology that caregivers suffer in their daily lives, which is more severe than in non-caregivers. In this regard, in addition to depression, anxiety and burden depicted in previous research, there are other less evaluated psychological symptoms that may significantly influence the health-related quality of life of informal caregivers. Therefore, the assessment of these psychological symptoms might be added to the long list of caregivers' health problems in order to develop appropriate and tailored programmes to improve their mental health and HRQoL (educational and physical activity-based programmes, supporting and counselling, etc.). Additionally, these symptoms should possibly even be included in assessment protocols to analyse the health status of patients with AD [21] in order to contribute to the development of combined patient-caregiver treatments or interventions.
Future investigations are needed to evaluate the best strategies among those already described to improve caregivers' psychological symptomatology and HRQoL considering these specific symptoms.
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